C 27 H 16 Cl 2 F 6 S 2 , triclinic, P1 (no. 2), a = 8.3612(18) Å, b = 11.8991(7) Å, c = 13.3979 ( 
SHELX [19] , Bruker programs [20] recrystallized from n-hexane at room temperature to obtain colorless crystals.
Experimental details
The hydrogen atoms were located by geometrically calculations, and their positions and thermal parameters were fixed during the structure refinement. The occupancies of the disordered carbon and chlorine atoms at the benzene rings in the molecular moiety are refined to a 0.553(2):0.447(2) ratio for C22 and C22A, C23 and C23A, C24 and C24A, C25 and C25A, C26 and C26A,C27 and C27A, Cl2 and Cl2A; a 0.816(2):0.184(2) ratio for C1 and C1A, C2 and C2A, C3 and C3A, C4 and C4A, C5 and C5A, C6 and C6A, Cl and ClA, respectively.
Discussion
Organic photochromic materials have received considerable attention because of their promising applications in the fields of optical memories and switches [2] [3] [4] , full-color display [5, 6] , sensors [7, 8] , and much more. Among these photochromic compounds, diarylethenes are regarded as the best promising candidates for their reversible cyclization/cycloreversion photoreaction upon alternating irradiation with UV and visible light, which have remarkable thermal stability of the respective isomers [2] , notable fatigue resistance [4] , and high reactivity in the solid state [9] . Up to date, design and synthesis of new diarylethenes bearing different aryl moieties have become an active area of research [10] [11] [12] [13] [14] . The photochromic characteristics of diarylethenes strongly depend on the kind of the heteroaryl moieties and their substituents [15, 16] . Chloro substituents are important because they have some unique natures differing from other, such as resonance effect, inductive effect of the terminal benzene ring. Interestingly, the chloro substituent is working as an electron donor in the resonance effect, and it is electron-withdrawing in the inductive effect.
In the perfluorocyclopentene ring of the title structure, the two thiophenyl rings are linked by the C12 = C16 double bond (1.350(3) Å), which is shorter than the formal single bond (such as C12-C13, 1.505(3) Å and C16-C15, 1.506(3) Å. The dihedral angles between the perfluorocyclopentene ring and the two thiophene rings are 49.2°for S1/C7-C10 and 45.8°f or S2/C17-C20. The two methyl groups are located on different sides of the C12 = C16 double bond and this configuration is crucial to allow the compound to exhibit photochromic and photoinduced properties [17] . The molecule adopts an antiparallel conformation, and the distance between the photoactive carbon atoms (C10-C20) is 3.542 Å. Based on the empirical rule, the crystal displayed a notable color change upon irradiation by UV light. The colorless crystal turned blue upon irradiation with 313 nm light. When the magenta crystals were dissolved in n-hexane, the hexane solution also showed a magenta color, with an absorption maximum at 560 nm, consistent with the presence of the closed-ring isomer. The magenta crystals could revert to a colorless state upon irradiation with visible light (larger than 500 nm), and the absorption spectrum of a n-hexane solution of such colorless crystals is the same as that of a solution of the open-ring form, with an absorption maximum at 315 nm. The photochromism was highly consistent in crystalline phase even after 100 repeat cycles, indicating that it is favorable for applications in a certain optoelectronic device [18] . The photoconversion ratios from the open-to closed-ring isomer were analysed by HPLC in hexane to be 62.6%.
